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Vacuum  cleaner. 

©  An  upright  vacuum  cleaner  includes  a  floor  nozzle  having 
a  rotatable  brush  housed  therein  for  operative  contact  with  a 
surface  to  be  cleaned,  a  main  cleaner  assembly  coupled  with 
the  floor  nozzle  and  accommodating  a  motor-driven  fan  having 
a  motor  shaft  and  a  filter  therein,  a  flexible  power  transmitting 
shaft  for  transmitting  rotative  power  from  the  motor-driven  fan 
to  the  rotatable  brush  along  a  power  transmitting  path  be- 
tween  the  motor  shaft  and  the  rotatable  brush,  and  an  interme- 
diate  power  transmitting  mechanism  including  a  torque  limiter 
mechanism  disposed  in  the  power  transmitting  path  for  cutting 
off  power  transmission  from  the  motor  shaft  to  the  rotatable 
brush  when  the  rotatable  brush  is  subjected  to  a  torque  great- 
er  than  a  preset  torque. 
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BACKGROUND  OF  THE  INVENTION 

1.  F i e l d   of  t h e   I n v e n t i o n :  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   an  u p r i g h t   v a c u u m  

c l e a n e r   h a v i n g   a  ma in   c l e a n e r   a s s e m b l y   to   w h i c h   a  f l o o r  

n o z z l e   h a v i n g   a  r o t a t a b l e   b r u s h   or  a g i t a t o r   i s   c o u p l e d .  

2.  D e s c r i p t i o n   of  t h e   P r i o r   A r t :  

P r i o r   u p r i g h t   v a c u u m   c l e a n e r s   i n c l u d e ,   among  o t h e r  

t h i n g s ,   a  m o t o r - d r i v e n   a i r   b l o w e r   or  f a n   in  a  ma in   c l e a n e r  

a s s e m b l y   f o r   d r a w i n g   in  d u s t   and  d i r t ,   and  a  m o t o r   in  a  

f l o o r   n o z z l e   f o r   r o t a t i n g   a  r o t a t a b l e   b r u s h   or  a g i t a t o r .  

S i n c e   t h e   c o n v e n t i o n a l   u p r i g h t   v a c u u m   c l e a n e r   r e q u i r e s   t w o  

s e p a r a t e   m o t o r s ,   i t   has   been   d i s a d v a n t a g e o u s   in  t h a t   i t   i s  

h e a v y   and  c o s t l y ,   and  t h e   f l o o r   n o z z l e   i t s e l f   i s   l a r g e   i n  

s i z e ,   m a k i n g   c l e a n i n g   o p e r a t i o n   t e d i o u s   and  t i m e - c o m s u i n g .  

To  e l i m i n a t e   t h e   a b o v e   s h o r t c o m i n g s ,   i t   has   b e e n  

p r o p o s e d   to  h a v e   t h e   m o t o r - d r i v e n   f a n   p o s i t i o n e d   in  a  l o w e r  

p o r t i o n   of  t h e   ma in   c l e a n e r   a s s e m b l y ,   w i t h   t h e   a g i t a t o r  

d r i v e n   by  a  b e l t   t r a i n e d   a r o u n d   a  r o t a t i n g   s h a f t   of  t h e  

m o t o r - d r i v e n   f a n .   H o w e v e r ,   t h e   p r o p o s e d   v a c u u m   c l e a n e r   h a s  

s t \ l l   s u f f e r e d   t h e   f o l l o w i n g   d i f f i c u l t i e s :  

S i n c e   i t   i s   n e c e s s a r y   to   d r aw  a i r   f r om  t h e   f l o o r  

n o z z l e   up  to  an  u p p e r   p o r t i o n   of  t h e   ma in   c l e a n e r   a s s e m b l y ,  

b e c a u s e   of  t h e   low  p o s i t i o n   of  t h e   m o t o r - d r i v e n   f a n ,   an  a i r  



s u c t i o n   p a s s a g e   t h r o u g h   t h e   ma in   c l e a n e r   a s s e m b l y   i s  

n e c e s s a r i l y   l o n g   and  h e n c e   p r e s e n t s   an  i n c r e a s e d   r e s i s t a n c e  

to  an  a i r   f l o w   t h e r e t h r o u g h ,   w i t h   t h e   r e s u l t   t h a t   t h e  

a b i l i t y   of  t h e   vacuum  c l e a n e r   to  d r aw  d u s t   and  d i r t   i s  

r e d u c e d .   A n o t h e r   d r a w b a c k   i s   t h a t   t h e   m o t o r - d r i v e n   f an   h a s  

i t s   a x i s   e x t e n d i n g   t r a n s v e r s e l y   a c r o s s   t h e   ma in   c l e a n e r  

a s s e m b l y ,   w h i c h   i s   t h e r e f o r e   of  an  i n c r e a s e d   w i d t h .   T h e  

w i d e   main   c l e a n e r   a s s e m b l y   c a n n o t   be  h a n d l e d   w i t h   e a s e   f o r  

c l e a n i n g   o p e r a t i o n .  

SUMMARY  OF  THE  INVENTION 

I t   i s   an  o p e r a t i o n   of  t h e   p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   a  vacuum  c l e a n e r   w h i c h   i s   s m a l l   in   s i z e ,   c o m p a c t ,  

of  h i g h   p e r f o r m a n c e ,   and  can  e a s i l y   be  h a n d l e d   in  u s e .  

A  vacuum  c l e a n e r   a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n  

i n c l u d e s   a  f l o o r   n o z z l e   h o u s i n g   a  r o t a t a b l e   b r u s h   o r  

a g i t a t o r   t h e r e i n ,   a  ma in   c l e a n e r   a s s e m b l y   c o u p l e d   to  t h e  

f l o o r   n o z z l e   and  a c c o m m o d a t i n g   a  m o t o r - d r i v e n   a i r   b l o w e r   o r  

f a n   and  a  f i l t e r ,   and  a  s h a f t   f o r   t r a n s m i t t i n g   r o t a t i v e  

p o w e r   f rom  t h e   m o t o r - d r i v e n   f an   to   t h e   r o t a t a b l e   b r u s h  

t h r o u g h   an  i n t e r m e d i a t e   p o w e r   t r a n s m i t t i n g   m e c h a n i s m .  

S i n c e   t h e   m o t o r - d r i v e n   f an   d i s p o s e d   in  t h e   main   c l e a n e r  

a s s e m b l y   i s   u s e d   f o r   b o t h   d r a w i n g   d u s t   and  d i r t   and  d r i v i n g  

t h e  r o t a t a b l e   b r u s h ,   t h e   vacuum  c l e a n e r   is   s m a l l   in  s i z e  

and  l i g h t w e i g h t   in  i t s   e n t i r e t y ,   and  can  be  h a n d l e d   w i t h  

i n c r e a s e d   e a s e .   The  m o t o r - d r i v e n   f a n   has   i t s   s u c t i o n   s i d e  



l o c a t e d   d o w n w a r d l y   w i t h   a  d u s t   c o l l e c t i o n   c h a m b e r   t h e r e i n ,  

so  t h a t   an  a i r   s u c t i o n   p a s s a g e   f r o m   t h e   f l o o r   n o z z l e   up  t o  

t h e   d u s t   c o l l e c t i o n   c h a m b e r   i s   s h o r t e n e d .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d   in  d e t a i l   b y  

way  of  i l l u s t r a t i v e   e x a m p l e   w i t h   r e f e r e n c e   to   t h e  

a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h ;  

FIG.  1  i s   a  p e r s p e c t i v e   v i e w   of  a  v a c u u m   c l e a n e r  

a c c o r d i n g   to  an  e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n ;  

FIG.  2  i s   a  s e c t i o n a l   s i d e   e l e v a t i o n a l   v i e w   of  t h e  

vacuum  c l e a n e r   shown  in  FIG.  1 ;  

FIG.   3  i s   a  s e c t i o n a l   f r o n t   e l e v a t i o n a l   v i e w   of  t h e  

vacuum  c l e a n e r   of  FIG.  1 ;  

FIG.   4  i s   an  e n l a r g e d   f r a g m e n t a r y   s e c t i o n a l   s i d e  

e l e v a t i o n a l   v i e w   of   t h e   vacuum  c l e a n e r   of  FIG.  1 ;  

FIG.  5  i s   an  e n l a r g e d   c r o s s - s e c t i o n a l   v i e w   t a k e n  

a l o n g   l i n e   V  -   V  of  FIG.  4 ;  

FIG.   6  i s   an  e n l a r g e d   f r a g m e n t a r y   s e c t i o n a l   s i d e  

e l e v a t i o n a l   v i e w   of   a  v a c u u m   c l e a n e r   a c c o r d i n g   to   a n o t h e r  

e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n ;  

FIG.  6A  i s   a  f r a g m e n t a r y   p e r s p e c t i v e   v i e w   of  a  g r i p  

h a v i n g   a  c o n t r o l   l e v e r ;  

FIG.   7  i s   an  e n l a r g e d   f r a g m e n t a r y   s e c t i o n a l   s i d e  

e l e v a t i o n a l   v i e w   of  a  vacuum  c l e a n e r   a c c o r d i n g   to   s t i l l  

a n o t h e r   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n ;  



FIG.  8  i s   an  e n l a r g e d   f r a g m e n t a r y   s i d e   e l e v a t i o n a l  

v i e w ,   p a r t l y   in   c r o s s   s e c t i o n ,   of  a  p o w e r   t r a n s m i t t i n g  

s h a f t ,   s h o w i n g   t h e   m a n n e r   in  w h i c h   w i r e s   a r e   wound  i n  

d i f f e r e n t   l a y e r s ;   a n d  

FIG.  9  i s   an  e n l a r g e d   f r a g m e n t a r y   s i d e   e l e v a t i o n a l  

v i e w ,   p a r t l y   in  c r o s s   s e c t i o n ,   of   t h e   p o w e r   t r a n s m i t t i n g  

s h a f t .  

DETAILED  DESCRIPTION 

L i k e   or  c o r r e s p o n d i n g   p a r t s   a r e   d e n o t e d   by  l i k e   o r  

c o r r e s p o n d i n g   r e f e r e n c e   c h a r a c t e r s   t h r o u g h o u t   t h e   v i e w s .  

FIGS.  1  t h r o u g h   5  i l l u s t r a t e   a  vacuum  c l e a n e r  

a c c o r d i n g   to  an  e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n .   A s  

shwon  in  FIGS.   1  t h r o u g h   3,  t he   vacuum  c l e a n e r   i n c l u d e s   a  

f l o o r   n o z z l e   1  h o u s i n g   a  r o t a t a b l e   b r u s h   o r  a g i t a t o r   2,  a n d  

a  ma in   c l e a n e r   a s s e m b l y   3  of   a  s u b s t a n t i a l l y   s q u a r e   c r o s s  

s e c t i o n   (FIG.   5)  c o u p l e d   v e r t i c a l l y   and  a n g u l a r l y   m o v a b l y  

to   t he   f l o o r   n o z z l e   1  t h r o u g h   a  c o u p l i n g   c y l i n d e r   3 ' .   T h e  

main   c l e a n e r   a s s e m b l y   3  a c c o m m o d a t e s   a  m o t o r - d r i v e n   a i r  

b l o w e r   or  fan   4  s u p p o r t e d   by  v i b r o i s o l a t i n g   m e m b e r s   4a ,   4 b  

as  of  r u b b e r   in  an  u p p e r   p o r t i o n   of  t h e   ma in   c l e a n e r  

a s s e m b l y   3.  The  ma in   c l e a n e r   a s s e m b l y   3  has   a  d u s t  

c o l l e c t i o n   c h a m b e r   6  p o s i t i o n e d   in   a  l o w e r   s u c t i o n   s i d e   o f  

t h e   m o t o r - d r i v e n   f a n   4,  t h e   d u s t   c o l l e c t i o n   c h a m b e r   6  b e i n g  

o p e n a b l e   and  c l o s a b l e   by  a  c o v e r   5  and  h o u s i n g   a  f i l t e r   7 

a d j a c e n t   to  t he   m o t o r - d r i v e n   f an   4.  An  i n t e r m e d i a t e   p o w e r  



t r a n s m i t t i n g   m e c h a n i s m   8  i n c l u d i n g   a  c l u t c h   i s   d i s p o s e d   i n  

t h e   main   c l e a n e r   a s s e m b l y   3  a t   one  of   f o u r   c o r n e r s   of  t h e  

t h e   main   c l e a n e r   a s s e m b l y   3  of  t h e   s u b s t a n t i a l l y   s q u a r e  

c r o s s   s e c t i o n .   The  i n t e r m e d i a t e   p o w e r   t r a n s m i t t i n g  

m e c h a n i s m   3  has  an  a t t a c h m e n t   b a s e   9  f a s t e n e d   by  a  b o l t   9 a  

on  t he   m o t o r - d r i v e n   f a n   4,  as  shown  in  FIGS.   2  and  4.  T h e  

m o t o r - d r i v e n   f a n   4  i n c l u d e s   a  m o t o r   s h a f t   10  e x t e n d i n g  

u p w a r d l y .  

As  shown  in  FIG.  4,  t h e   i n t e r m e d i a t e   p o w e r  

t r a n s m i t t i n g   m e c h a n i s m   8  i s   c o m p o s e d   of  b e a r i n g s   12  i n  

w h i c h   a  c l u t c h   s h a f t   11  p a r a l l e l   to  t he   m o t o r   s h a f t   10  i s  

r o t a t a b l y   j o u r n a l l e d ,   a  d r i v e   p u l l e y   13  f i x e d l y   m o u n t e d   o n  

t h e   c l u t c h   s h a f t   11 ,   and  an  i d l e r   p u l l e y   14  r o t a t a b l y  

m o u n t e d   on  t h e   c l u t c h   s h a f t   11.   The  b e a r i n g s   12  a r e  

m o u n t e d   in  t h e   a t t a c h m e n t   b a s e   9.  A  f l a t   b e l t   15  i s  

t r a i n e d   u n d e r   an  a d j u s t e d   t e n s i o n   a r o u n d   t h e   m o t o r   s h a f t   10  

and   s e l e c t i v e l y   a r o u n d   t h e   p u l l e y   13  or  t h e   p u l l e y   14.  T h e  

b e l t   15  can  a x i a l l y   be  s h i f t e d   to   t h e   p u l l e y   13  or   14  b y  

means   of  a  b e l t   s h i f t e r   16  i n c l u d i n g   an  a c t u a t o r   l e v e r   1 6 a  

p i v o t a b l y   m o u n t e d   by  a  p i v o t   p i n   16b  in  an  u p p e r   f r o n t  

p o r t i o n   of  t h e   main   c l e a n e r   a s s e m b l y   3.  As  shown  in  F I G S .  

1  t h r o u g h   4,  a  h a n d l e   17  p r o j e c t s   u p w a r d l y   f r o m   an  u p p e r  

end  of  t h e   main   c l e a n e r   a s s e m b l y   3.  In  FIG.  1,  a  g r i p   25  

is   f i x e d   to  an  u p p e r   end  of  t h e   h a n d l e   17.   The  m a i n  

c l e a n e r   a s s e m b l y   3  has   a i r   o u t l e t   p o r t s   18  d e f i n e d   in  a  



s i d e   w a l l   t h e r e o f .  

As  b e s t   i l l u s t r a t e d   in  FIG.  3,  t h e   f l o o r   n o z z l e   1 

a c c o m m o d a t e s   t h e r e i n   a  b e a r i n g   20  in  w h i c h   a  p u l l e y   s h a f t  

19  p a r a l l e l   to   t he   a g i t a t o r   2  i s   r o t a t a b l y   j o u r n a l l e d ,   t h e  

p u l l e y   s h a f t   19  h a v i n g   a  p u l l e y   20  on  an  end  t h e r e o f ,   a  

p u l l e y   22  m o u n t e d   on  an  end  of  t h e   a g i t a t o r   2,  and  a  f l a t  

b e l t   23  t r a i n e d   a r o u n d   t h e   p u l l e y s   20,  22.  A  f l e x i b l e  

power   t r a n s m i t t i n g   s h a f t   24  has  one  end  c o u p l e d   to  t h e  

c l u t c h   s h a f t   11  in  s u b s t a n t i a l   a l i g n m e n t   t h e r e w i t h   and  a n  

o p p o s i t e   end  to   t he   p u l l e y   s h a f t   19  in  s u b s t a n t i a l  

a l i g n m e n t   t h e r e w i t h .   The  f l e x i b l e   power   t r a n s m i t t i n g   s h a f t  

24  e x t e n d s   t h r o u g h   t h e   c o r n e r   of  the   main   c l e a n e r   a s s e m b l y  

3  in  w h i c h   t h e   i n t e r m e d i a t e   p o w e r   t r a n s m i t t i n g   m e c h a n i s m   8 

i s   l o c a t e d ,   i s   a r c u a t e l y   c u r v e d   in  i t s   p o r t i o n   e x t e n d i n g  

s u b s t a n t i a l l y   b e t w e e n   t h e   main   c l e a n e r   a s s e m b l y   3  and  t h e  

f l o o r   n o z z l e   1,  and  l i e s   in  a  r e a r   s i d e   p o r t i o n   of  t h e  

f l o o r   n o z z l e   r e m o t e   f r o m   t h e   c o r n e r   of  t h e   main   c l e a n e r  

a s s e m b l y   3  a c c o m m o d a t i n g   the   s h a f t   24  and  in  w h i c h   r e a r  

s i d e   p o r t i o n   t h e   s h a f t   24  i s   c o n n e c t e d   to   t h e   p u l l e y   s h a f t  

19.  T h e r e f o r e ,   r o t a t a i v e   power   f rom  t he   c l u t c h   s h a f t   1 1  

can  s m o o t h l y   be  t r a n s m i t t e d   v i a   t h e   s h a f t   24  to   t h e   p u l l e y  

s h a t t   19  w i t h o u t   i m p o s i n g   undue   l o a d   on  the   s h a f t   2 4 .  

O p e r a t i o n   of  t h e   vacuum  c l e a n e r   t h u s   c o n s t r u c t e d   i s  

as  f o l l o w s :   When  t h e   b e l t   15  i s   s h i f t e d   to  t he   d r i v e   p u l l y  

13  and  t h e   m o t o r - d r i v e n   f an   4  is   a c t u a t e d ,   r o t a t i v e   p o w e r  



f rom  t h e   m o t o r - d r i v e n   f a n   4  i s   t r a n s m i t t e d   t h r o u g h   t h e  

m o t o r   s h a f t   10,   t h e   b e l t   15,   t h e   d r i v e   p u l l e y   13,  a n d  

t h e n c e   t h r o u g h   t h e   c l u t c h   s h a f t   11  and  t h e   p o w e r  

t r a n s m i t t i n g   s h a f t   24  to  t he   p u l l e y   s h a f t   19  in  t h e   f l o o r  

n o z z l e   1.  T h e n ,   t h e   r o t a t i v e   power   i s   t r a n s m i t t e d   f r o m   t h e  

p u l l e y   21  t h r o u g h   t h e   b e l t   23  and  t h e   p u l l e y   22  to   t h e  

a g i t a t o r   2  to   t h e r e b y   r o t a t e   t h e   same  a b o u t   i t s   own  a x i s .  

D u s t   i s   now  a g i t a t e d   by  t h e   r o t a t i n g   a g i t a t o r   2  f r o m  

a  m a t e r i a l   b e i n g   c l e a n e d   s u c h   as  a  rug   i n t o   t h e   f l o o r  

n o z z l e   1  f rom  w h i c h   t h e   d u s t   i s   c a r r i e d   by  a  s u c t i o n   a i r  

s t r e a m   i n t o   t h e   d u s t   c o l l e c t i o n   c h a m b e r   6 .  

When  a  b a r e   f l o o r   such   as  a  wooden   f l o o r   i s   to  b e  

c l e a n e d   w i t h   t h e   v a c u u m   c l e a n e r ,   t h e   l e v e r   16a  i s   t u r n e d   t o  

d e p r e s s   t h e   b e l t   s h i f t e r   16  to   s h i f t   t h e   b e l t   15  f rom  t h e  

d r i v e   p u l l e y   13  to   t h e   i d l e r   p u l l e y   14.   R o t a t i v e   p o w e r   i s  

t h e n   t r a n s m i t t e d   f rom  t h e   m o t o r   s h a f t   10  t h r o u g h   t h e   b e l t  

15  to   t h e   i d l e r   p u l l e y   14.  S i n c e   t h e   i d l e r   p u l l e y   14  

r o t a t e s   i d l y   on  t h e   c l u t c h   s h a f t   11 ,   t h e   c l u t c h   s h a f t   11  i s  

no t   r o t a t e d ,   and  h e n c e   t h e   a g i t a t o r   2  i s   n o t   r o t a t e d .  

The  i n t e r m e d i a t e   power   t r a n s m i t t i n g   m e c h a n i s m   8  w i l l  

be  d e s c r i b e d   in  d e t a i l .   When  t h e   a g i t a t o r   2  i s   s t o p p e d   d u e  

f o d   e x a m p l e   to  b i t i n g   e n g a g e m e n t   w i t h   a  rug  w h i l e   c l e a n i n g  

t h e   l a t t e r ,   t h e   m o t o r - d r i v e n   f an   4  w o u l d   be  s t o p p e d   a n d  

s u b j e c t e d   to   t h e   d a n g e r   of  a  b u r n o u t .   T h e r e f o r e ,   i t   i s  

n e c e s s a r y   to   i n t e r r u p t   t h e   r o t a t i v e   p o w e r   f rom  t h e   m o t o r -  



d r i v e n   f a n   4  when  t h e   a g i t a t o r   2  i s   f o r c i b l y   s t o p p e d .   T o  

m e e t   s u c h   a  r e q u i r e m e n t ,   t h e   i n t e r m e d i a t e   p o w e r   t r a n s -  

m i t t i n g   m e c h a n i s m   8  has  a  t o r q u e   l i m i t i n g   c a p a b i l i t y   f o r  

c u t t i n g   o f f   p o w e r   t r a n s m i s s i o n   when  a  t o r q u e   g r e a t e r   t h a n   a  

p r e d e t e r m i n e d   l e v e l   i s   a p p l i e d   to  t h e   a g i t a t o r   2.  M o r e  

s p e c i f i c a l l y ,   w h i l e   t h e   a g i t a t o r   2  i s   in  r o t a t i o n ,   t h e   b e l t  

15  i s   t r a i n e d   a r o u n d   t h e   m o t o r   s h a f t   10  and  t h e   d r i v e  

p u l l e y   13.   When  t h e   a g i t a t o r   2  i s   f o r c i b l y   s t o p p e d ,   t h e  

d r i v e   p u l l e y   13  i s   a l s o   b r o u g h t   t o  a   s t o p .   S i n c e   t h e   b e l t  

15  i s   s u b j e c t e d   to  an  a d j u s t e d   t e n s i o n ,   a  s l i p p a g e   o c c u r s  

b e t w e e n   t h e   m o t o r   s h a f t   10  and  t h e   b e l t   15,   t h u s   a l l o w i n g  

t h e   m o t o r   s h a f t   10  to   be  c o n t i n u o u s l y   r o t a t e d   w i t h o u t   b e i n g  

s t o p p e d .  

The  c l u t c h   s h a f t _ 1 1 ,   t h e   b e a r i n g s   12,   t h e   d r i v e  

p u l l e y   13 ,   and  t h e   i d l e r   p u l l e y   14  of  t h e   i n t e r m e d i a t e  

power   t r a n s m i t t i n g   m e c h a n i s m   8  a r e   a s s e m b l e d   t o g e t h e r   i n  

f i x e d   p o s i t i o n a l   r e l a t i o n s h i p   to  t h e   a t t a c h m e n t   b a s e   9 

w h i c h   i s   f a s t e n e d   to   t h e   m o t o r - d r i v e n   f an   4.  T h e  

i n t e r a x i a l   d i s t a n c e   of  t h e   b e l t   15  b e t w e e n   t h e   m o t o r   s h a f t  

10  and  t h e   p u l l e y   13  or  14  can  be  a d j u s t e d   to   a  n i c e t y   f o r  

s u i t a b l y   t e n s i o n i n g   t h e   b e l t   15  by  p o s i t i o n i n g   t h e  

a t t a c h m e n t   b a s e   9  w i t h   r e s p e c t   to  t he   m o t o r - d r i v e n   f an   4 .  

In  a d d i t i o n ,   t h e   i n t e r m e d i a t e   power   t r a n s m i t t i n g   m e c h a n i s m  

8  can  e a s i l y   be  a s s e m b l e d   in  p o s i t i o n .  

With   t h e   f o r e g o i n g   a r r a n g e m e n t ,   d u s t   and  d i r t   can  b e  

d rawn  and  t h e   a g i t a t o r   2  can  be  d r i v e n   by  t h e   s i n g l e   m o t o r .  



T h e r e f o r e ,   t h e   f l o o r   n o z z l e   1  may  be  s m a l l   in  s i z e   and  t h e  

main   c l e a n e r   a s s e m b l y   3  may  be  s m a l l   in  w i d t h .   S i n c e   t h e  

d u s t   c o l l e c t i o n   c h a m b e r   6  i s   l o c a t e d   b e l o w   t h e   m o t o r - d r i v e n  

f a n   4,  an  a i r   s u c t i o n   p a s s a g e   f r o m   t h e   f l o o r   n o z z l e   1  up  t o  

t h e   d u s t   c o l l e c t i o n   c h a m b e r   6  i s   s h o r t .  

The  i n t e r m e d i a t e   p o w e r   t r a n s m i t t i n g   m e c h a n i s m   3  a n d  

t h e   p o w e r   t r a n s m i t t i n g   s h a f t   24  a r e   d i s p o s e d   t o g e t h e r   i n  

s e r i e s   in  one  c o r n e r   of  t h e   m a i n   c l e a n e r   a s s e m b l y   3,  a n d  

h e n c e   r e q u i r e   no  e x c e s s i v e   i n s t a l l a t i o n   s p a c e   in  t h e   m a i n  

c l e a n e r   a s s e m b l y   3,  a  f e a t u r e   w h i c h   c o n t r i b u t e s   to  a  

f u r t h e r   r e d u c t i o n   in  t h e   w i d t h   and  w e i g h t   of  t h e   m a i n  

c l e a n e r   a s s e m b l y   3.  F u r t h e r m o r e ,   s i n c e   t h e r e   i s   no  s h a r p  

bend  in  t h e   f l e x i b l e   p o w e r   t r a n s m i t t i n g   s h a f t   24  a t   i t s  

c o n n e c t i n g   e n d s   and  a n y w h e r e   i n t e r m e d i a t e   t h e r e b e t w e e n ,   a n y  

l o s s   in  t h e   p o w e r   t r a n s m i t t e d   by  t h e   s h a f t   24  i s   h e l d   to   a  

m i n i m u m .  

The  i n t e r m e d i a t e   p o w e r   t r a n s m i t t i n g   m e c h a n i s m   8  a l s o  

has  a  s p e e d - c h a n g e   c a p a b i l i t y   a c h i e v e d   by  t h e   b e l t   15  i n  

a d d i t i o n   to   t he   c l u t c h   and  t o r q u e   l i m i t e r   c a p a b i l i t i e s .  

The  vacuum  c l e a n e r   i l l u s t r a t e d   in  FIGS.   1  t h r o u g h   5 

has   t h e   f o l l o w i n g   a d v a n t a g e s :  

t  The  vacuum  c l e a n e r   i s   l i g h t w e i g h t   and  of  a  r e d u c e d  

c o s t   s i n c e   d u s t   and   d i r t   can  be  c o l l e c t e d   and  t h e   a g i t a t o r  

2  can   be  d r i v e n   by  a  s i n g l e   m o t o r .   S i n c e   t h e   i n t e r m e d i a t e  

power   t r a n s m i t t i n g   m e c h a n i s m   8  has   a  t o r q u e   l i m i t e r  



c a p a b i l i t y ,   t h e   vacuum  c l e a n e r   can  be  u s e d   w i t h   s a f e t y .  

B e c a u s e   t h e   f l o o r   n o z z l e   1  i s   s m a l l   in  s i z e   and  t h e   m a i n  

c l e a n e r   a s s e m b l y   3  i s   s m a l l   in  w i d t h ,   t h e   vacuum  c l e a n e r  

can   e a s i l y   be  h a n d l e d   in  c l e a n i n g   o p e r a t i o n .   The  a i r  

s u c t i o n   p a s s a g e   f r o m   t h e   f l o o r   n o z z l e   to   t h e   d u s t  

c o l l e c t i o n   c h a m b e r   i s   s h o r t   and  h e n c e   p r o d u c e s   o n l y   a  s m a l l  

p r e s s u r e   l o s s ,   w i t h   t h e   r e s u l t   t h a t   t h e   v a c u u m   c l e a n e r   i s  

of  h i g h   d u s t   d r a w i n g   p e r f o r m a n c e .   No  s p e c i a l   s p a c e ,   o t h e r  

t h a n   t h e   s p a c e   d e f i n e d   in  and  by  t h e   s h a p e   of   t h e   m a i n  

c l e a n e r   a s s e m b l y   3,  i s   r e q u i r e d   f o r   t h e   i n s t a l l a t i o n   of  t h e  

i n t e r m e d i a t e   p o w e r   t r a n s m i t t i n g   m e c h a n i s m   8  and  t h e   p o w e r  

t r a n s m i t t i n g   s h a f t   24.  T h i s   i s   a l s o   e f f e c t i v e   in  a l l o w i n g  

t h e   main   c l e a n e r   a s s e m b l y   3  to  be  s m a l l   in   w i d t h ,  

l i g h t w e i g h t ,   and  e a s y   to   u s e .   S i n c e   t h e   p o w e r   t r a n s m i t t i n g  

s h a f t   24  i s   c o n n e c t e d   in  s e r i e s   to  t h e   i n t e r m e d i a t e   p o w e r  

t r a n s m i t t i n g   m e c h a n i s m   8,  i s   c u r v e d   g r a d u a l l y   a r c u a t e l y ,  

and  c o n n e c t e d   to   t h e   p u l l e y   s h a f t   19  in  s u b s t a n t i a l  

a l i g n m e n t   t h e r e w i t h ,   any  l o s s   in  r o t a t i v e   power   t r a n s m i t t e d  

by  t h e   s h a f t   24  i s   m i n i m i z e d .   T h e r e f o r e ,   t h e   v a c u u m  

c l e a n e r   i s   h i g h l y   e f f i f c i e n t   in  o p e r a t i o n .  

A  vacuum  c l e a n e r   a c c o r d i n g   to  a n o t h e r   e m b o d i m e n t  

w i l l   be  d e s c r i b e d   w i t h   r e f e r e n c e   to   FIG.  6.  A  s h i f t   l e v e r  

26  i s   p i v o t a b l y   c o n n e c t e d   to  t h e   b e l t   s h i f t e r   16  and  h a s  

one  end  p i v o t a b l y   c o u p l e d   to   a  c o n t r o l   rod   27  e x t e n d i n g  

t h r o u g h   t h e   h a n d l e   17  and  c o n n e c t e d   to   a  c o n t r o l   l e v e r   2 7 a  



(FIG.   6A)  m o u n t e d   on  t h e   g r i p   25.  When  t h e   s h i f t   l e v e r   2 6  

i s   in  t he   s o l i d - l i n e   p o s i t i o n   of  FIG.  6,  t h e   b e l t   15  i s  

t r a i n e d   a r o u n d   t h e   d r i v e   p u l l e y   13  to   r o t a t e   t h e   a g i t a t o r   2 

(FIGS.   2  and  3)  in   r e s p o n s e   to   r o t a t i o n   of  t h e   m o t o r - d r i v e n  

f a n   4.  When  t h e   s h i f t   l e v e r   26  i s   t u r n e d   to   t h e  

b r o k e n - l i n e   p o s i t i o n ,   t h e   b e l t   15  i s   s h i f t e d   to   t h e   i d l e r  

p u l l e y   14  to   s t o p   t h e   a g i t a t o r .  

W i t h   t h e   c o n s t r u c t i o n   of  FIG.  6,  t h e   a g i t a t o r   can  b e  

r o t a t e d   and  s t o p p e d   by  o p e r a t i n g   t h e   c o n t r o l   l e v e r   on  t h e  

g r i p   25,   and  h e n c e   c l e a n i n g   modes   can  e a s i l y   be  s e l e c t e d   o n  

t h e   g r i p   25.  The  c o n t r o l   l e v e r   on  t h e   g r i p   25  may  b e  

o p e r a t i v e l y   a s s o c i a t e d   w i t h   an  ON-OFF  s w i t c h   c o u p l e d   w i t h   a  

power   s u p p l y   f o r   t h e   m o t o r - d r i v e n   f a n   4.  O t h e r  

a r r a n g e m e n t s   may  be  e m p l o y e d   to   a c t u a t e   t h e   b e l t   s h i f t e r   1 6  

in  r e s p o n s e   to   o p e r a t i o n   o f  t h e   c o n t r o l   l e v e r   on  t h e   g r i p  

25.  For   e x a m p l e ,   t h e   b e l t   s h i f t e r   16  may  be  a c t u a t e d   by  a  

s o l e n o i d   w h i c h   i s   e n e r g i z a b l e   and  d e - e n e r g i z a b l e   b y  

o p e r a t i o n   of  t h e   c o n t r o l   l e v e r .  

FIG.  7  i l l u s t r a t e s   s t i l l   a n o t h e r   e m b o d i m e n t   of  t h e  

p r e s e n t   i n v e n t i o n .   The  i n t e r m e d i a t e   p o w e r   t r a n s m i t t i n g  

m e c h a n i s m   8  shown  in  FIG.  7  i s   of  s u b s t a s n t i a l l y   t h e   s a m e  

c o n s t r u c t i o n   as  t h a t   of  t h e   i n t e r m e d i a t e   p o w e r   t r a n s m i t t i n g  

m e c h a n i s m   a c c o r d i n g   to   t h e   f i r s t   e m b o d i m e n t   shown  in  F I G S .  

1  t h r o u g h   5.  The  p o w e r   t r a n s m i t i n g   s h a f t   24  i s   c o u p l e d   t o  

t h e   c l u t c h   s h a f t   11  of  t h e   i n t e r m e d i a t e   p o w e r   t r a n s m i t t i n g  



m e c h a n i s m   8  w i t h i n   t h e   ma in   c l e a n e r   a s s e m b l y   3.  The  p o w e r  

t r a n s m i t t i n g   s h a f t   14  has   a  s u b s t a n t i a l   e l o n g a t e   p o r t i o n ,  

b e l o w   t h e   i n t e r m e d i a t e   p o w e r   t r a n s m i t t i n g   m e h c a n i s m   3 ,  

w h i c h   i s   p o s i t i o n e d   o u t s i d e   of  t he   main   c l e a n e r   a s s e m b l y   3 .  

The  a r r a n g e m e n t   of  FIG.  7  i s   a d v a n t a g e o u s   f o r   v a r i o u s  

r e a s o n s .   S i n c e   t h e   p o w e r   t r a n s m i t t i n g   s h a f t   24  d o e s   n o t  

e x t e n d   t h r o u g h   t h e   d u s t   c o l l e c t i o n   c h a m b e r   in   t h e   m a i n  

c l e a n e r   a s s e m b l y   3,  i t   i s   no t   n e c e s s a r y   to   p r o v i d e   a  

h e r m e t i c a l   s e a l   w i t h i n   t h e   d u s t   c o l l e c t i o n   c h a m b e r   w i t h  

r e s p e c t   to  t h e   s h a f t   24.  The  main   c l e a n e r   a s s e m b l y   3  c a n  

t h e r e f o r e   be  c o n s t r u c t e d   of  s i m p l e   p a r t s   and  a s s e m b l e d   w i t h  

e a s e .   As  the   s u b s t a n t i a l   l e n g t h   of  t h e   s h a f t   24  i s  

d i s p o s e d   o u t s i d e   of  t h e   main   c l e a n e r   a s s e m b l y   3,  t h e s e  

c o m p o n e n t s   can  e a s i l y   be  a s s e m b l e d .   S h o u l d   t h e   s h a f t   24  b e  

c u t   o f f   or  o t h e r w i s e   d a m a g e d ,   i t   can  e a s i l y   be  d e t a c h e d   f o r  

r e p a i r   or  r e p l a c e m e n t ,   and  t h e   r e p a i r e d   or   r e p l a c e d   s h a f t  

24  can  e a s i l y   be  m o u n t e d   in   p l a c e .  

The  p o w e r   t r a n s m i t t i n g   s h a f t   24  w i l l   be  d e s c r i b e d   i n  

g r e a t e r   d e t a i l   w i t h   r e f e r e n c e   to   FIGS.   2  t h r o u g h   4.  T o  

g i v e   t h e   m o t o r - d r i v e n   f a n   4  w h i c h   i s   r e l a t i v e l y   s m a l l   i n  

s i z e   a  s u f f i c i e n t   s u c t i o n   c a p a b i l i t y ,   t h e   m o t o r   s h a f t   10  i s  

r o t a t e d   a t   2 0 , 0 0 0   rpm.  The  d r i v e   p u l l e y   13  o p e r a t i v e l y  

c o u p l e d   by  t h e   b e l t   15  to   t h e   m o t o r   s h a f t   10  i s   r o t a t e d   a t  

8 , 0 0 0   rpm  due  to   a  s p e e d  r e d u c t i o n   a b i l i t y   of  t h e   b e l t   1 5 .  

The  p o w e r   t r a n s m i t t i n g   s h a f t   14  i s   c o m p o s e d   of  an  i n n e r  



w i r e   28  c o u p l e d   to   t h e   c l u t c h   s h a f t   11  and  an  o p p o s i t e   e n d  

to   t h e   p u l l e y   s h a f t   19 .   The  i n n e r   w i r e   28  i s   t h e r e f o r e  

r o t a t e d   a t   8 , 0 0 0   rpm.  For   c l e a n i n g   a  rug   t h o r o u g h l y   w i t h  

t h e   a g i t a t o r   2,  t h e   a g i t a t o r   2  i s   r e q u i r e d   to   be  r o t a t e d   a t  

a b o u t   4 , 0 0 0   rpm.  The  p u l l e y   21,   t h e   b e l t   23,   and  t h e  

p u l l e y   22  j o i n t l y   s e r v e   as  a  s p e e d   r e d u c e r   to   r e d u c e   t h e  

s p e e d   of  r o t a t i o n   of  t h e   p u l l e y   s h a f t   19  by  h a l f   a n d  

t r a n s m i t s   t h e   s l o w e d   r o t a t i o n   to   t h e   a g i t a t o r   2,  and  a l s o  

as  a  t o r q u e   l i m i t e r   m e c h a n i s m   i d e n t i c a l   in  f u n c t i o n   to  t h e  

t o r q u e   l i m i t e r   m e c h a n i s m   of  t h e   i n t e r m e d i a t e   p o w e r  

t r a n s m i t t i n g   m e c h a n i s m   8 .  

The  a b o v e - s p e c i f i e d   n u m b e r s   of  rpm  a r e   d e t e r m i n e d   b y  

t h e   v a r i o u s   c o m p o n e n t s ,   e s p e c i a l l y   t h e   p o w e r   t r a n s m i t t i n g  

s h a f t   2 4 .  

Where   t he   i n n e r   w i r e   28  has   an  o u t s i d e   d i a m e t e r   o f  

2 .5   mm,  t h e   power   t r a n s m i t t i n g   s h a f t   24  i s   g e n e r a l l y  

c a p a b l e   of  t r a n s m i t t i n g   a  t o r q u e   up  to   0 .4   k g  -   cm  and  c a n  

be  c u r v e d   to  an  a r c u a t e   s h a p e   h a v i n g   a  r a d i u s   of   c u r v a t u r e  

R  (FIG.   3)  g r e a t e r   t h a n   60  mm  as  can  be  s e e n   f rom  t h e  

f o l l o w i n g   t a b l e :  



The  power   r e q u i r e d   f o r   r o t a t i n g   t h e   a g i t a t o r   2  w h i c h  

has  d o u b l e   rows  of  b r i s t l e s   and  an  o u t s i d e   d i a m e t e r   of  50  

mm  i s   0 . 8   k g  -   cm  or  3 2 . 9  W   m e a s u r e d   a t   4 , 0 0 0   r p m .  

T h e r e f o r e ,   t h e   l o a d   t o r q u e   of  t h e   i n n e r   w i r e   28  i s   0 . 4  k g  -  

c m .  

We  c o n d u c t e d   a  d u r a b i l i t y   t e s t   in  w h i c h   a  rug   w a s  

c l e a n e d   u n d e r   t h e   a b o v e   c o n d i t i o n   w i t h   t h e   i n n e r   w i r e   28  o f  

2 .5   mm  a c r o s s ,   c u r v e d   a t   a  r a d i u s   of  c u r v a t u r e   R  of  60  mm 

( t h e   main   c l e a n e r   a s s e m b l y   3  had   a  w i d t h   of   120  mm  and  t h e  

f l o o r   n o z z l e   1  had  a  w i d t h   of   350  mm).  I t   was  c o n f i r m e d   i n  

t h e   t e s t   t h a t   t h e   i n n e r   w i r e   28  had  a  s e r v i c e   l i f e   of  a t  

l e a s t   1 , 0 0 0   h o u r s .  

Where   t h e   p o w e r   t r a n s m i t t i n g   s h a f t   24  i s   to  b e  

d i s p o s e d   w i t h i n   or  s u b s t a n t i a l l y   o u t s i d e   of  t he   m a i n  

c l e a n e r   a s s e m b l y   3,  i t   i s   i m p o r t a n t   t h a t   t h e   s h a f t   24  b e  

h o u s e d   in  t h e   c o m p a c t   ma in   c l e a n e r   a s s e m b l y   3  w i t h   t h e  

r a d i u s   of  c u r v a t u r e   R  as  s m a l l   as  p o s s i b l e .   To  m e e t   such   a  

r e q u i r e m e n t ,   t h e   i n n e r   w i r e   28  s h o u l d   be  as  t h i n   a s  

p o s s i b l e   to  r e d u c e   t h e   r a d i u s   of  c u r v a t u r e   R.  H o w e v e r ,   t h e  

t o r q u e   t h a t   can  be  t r a n s m i t t e d   by  t h e   s h a f t   24  i s   r e d u c e d  

as  shown  in  t h e   a b o v e   t a b l e .   I t   i s   p r e f e r a b l e   t h e r e f o r e   t o  

use   t h e   i n n e r   w i r e   28  w h i c h   i s   c a p a b l e   of  t r a n s m i t t i n g   a  

s m a l l   t o r q u e ,   r o t a t e d   a t   a  h i g h   s p e e d ,   and   as  t h i n   a s  

p o s s i b l e .   T h e s e   c o n d i t i o n s   f o r   use   of  t h e   i n n e r   w i r e   h a v e  

been   f o u n d   by  c a r r y i n g   o u t   many  e x p e r i m e n t s ,   b a s e d   o n  w h i c h  



t h e   f o r e g o i n g   s p e c i f i c   c o n d i t i o n s   h a v e   been   a c h i e v e d .  

In  a c t u a l   u s e ,   t h e   a g i t a t o r   2  f r e q u e n t l y   b i t e s   i n t o  

t he   rug  and  i s   l o c k e d   t h e r e b y   a g a i n s t   r o t a t i o n .   A s  

d e s c r i b e d   e a r l i e r ,   t h e   i n t e r m e d i a t e   power   t r a n s m i t t i n g  

m e h c a n i s m   8  has   a  t o r q u e   l i m i t e r   m e c h a n i s m   f o r   p r e v e n t i n g  

t h e   m o t o r   f rom  s u f f e r i n g   a  b u r n o u t   i f   t h e   a g i t a t o r   2  i s  

l o c k e d .   The  a l l o w a b l e   t o r q u e   t h a t   can  be  t r a n s m i t t e d   b y  

t h e   i n n e r   w i r e   28  i s   0 . 4   k g  -   cm,  as  d e s c r i b e d ,   w h i c h   i s  

a b o u t   1 / 1 0   of  a  t o r q u e   by  w h i c h   t h e   i n n e r   w i r e   23  can  b e  

c u t   o f f .   When  t h e   t o r q u e   t r a n s m i t t e d   by  t h e   i n n e r   w i r e   28  

e x c e e d s   1  k g  -   cm  i m m e d i a t e l y   b e f o r e   t h e   a g i t a t o r   2  i s  

l o c k e d ,   t h e   i n t e r m e d i a t e   power   t r a n s m i t t i n g   m e c h a n i s m   3 

w i t h   t h e   t o r q u e   l i m i t e r   c a p a b i l i t y   i s   d i s a b l e d   to   s t o p   t h e  

i n n e r   w i r e   28,  and  no  more   t o r q u e   i s   t r a n s m i t t e d   by  t h e  

i n n e r   w i r e   28.  The  i n n e r   w i r e   28  i s   t h u s   p r o t e c t e d   f r o m  

d a m a g e .  

T h e r e   i s   a  c l e a r a n c e   b e t w e e n   t h e   i n n e r   w i r e   28  a n d  

t h e   o u t e r   w i r e   29  w i t h   g r e a s e   f i l l e d   in  t h e   c l e a r a n c e   f o r  

a l l o w i n g   t h e   i n n e r   w i r e   28  to   r o t a t e   s m o o t h l y   in   t h e   o u t e r  

w i r e   29.  When  t h e   i n n e r   w i r e   28  i s   r o t a t e d   a t   a  h i g h  

s p e e d ,   h o w e v e r ,   s o u n d s   a r e   p r o d u c e d   due  to   s l i d i n g  

e n g a g e m e n t   b e t w e e n   t h e   i n n e r   and  o u t e r   w i r e s   28,  29.  I n  

a d d i t i o n ,   s i n c e   t h e   a g i t a t o r   2  i s   s u b j e c t e d   to   a  v a r y i n g  

l o a d ,   t h e   t o r q u e   i m p o s e d   on  t h e   a g i t a t o r   2  i s   a l s o   v a r i e d ,  

and  t h e   i n n e r   w i r e   28  i s   v i b r a t e d .   To  p r e v e n t   s u c h   n o i s e  



and  v i b r a t i o n   f rom  b e i n g   t r a n s m i t t e d   to   t h e  m a i n   c l e a n e r  

a s s e m b l y   3  and  t h e   f l o o r   n o z z l e   1,  t h e   o u t e r   w i r e   29  i s  

m o u n t e d   by  a  v i b r o i s o l a t i n g   member   29a  to   t h e   a t t a c h m e n t  

b a s e   9 .  

The  p o w e r   t r a n s m i t t i n g   s h a f t   24  may  be  c u r v e d   in  i t s  

e n t i r e t y   to   k e e p   t h e   i n n e r   and  o u t e r   s h a f t s   28,  29  i n  

c o n t a c t   w i t h   e a c h   o t h e r   u n d e r   a  c o n s t a n t   f o r c e   f o r   t h e r e b y  

p r e v e n t i n g   t h e   i n n e r   w i r e   28  f rom  b e i n g   v i b r a t e d   a n d  

p e r m i t t i n g   t h e   same  to   r o t a t e   s t a b l y .  

The  i n n e r   and  o u t e r   w i r e s   28,  29  of  t h e   s h a f t   2 4  

w i l l   be  d e s c r i b e d   in  g r e a t e r   d e t a i l   w i t h   r e f e r e n c e   to   F I G S .  

8  and  9.  The  i n n e r   w i r e   23  i s   c o m p o s e d   of  a  c o r e   w i r e   30 

in  t h e   form  of  a  s t e e l   w i r e   h a v i n g   a  d i a m e t e r   of  0 . 3 4   mm, 

f i r s t - l a y e r   w i n d i n g   w i r e s   31  in  t h e   form  of  f o u r   p a r a l l e l  

s t e e l   w i r e s   e a c h   h a v i n g   a  d i a m e t e r   of  0 . 3 6   mm  and  h e l i c a l l y  

wound  a r o u n d   t h e   c o r e   w i r e   30,  s e c o n d - l a y e r   w i n d i n g   w i r e s  

32  in  t h e   fo rm  of  f o u r   p a r a l l e l   s t e e l   w i r e s   e a c h   h a v i n g   a  

d i a m e t e r   of  0 . 3 6   mm  and   h e l i c a l l y   wound  a r o u n d   t h e  

f i r s t - l a y e r   w i n d i n g   w i r e s   31  in  c l o s e   c o n t a c t   t h e r e w i t h   i n  

a  d i r e c t i o n   o p p o s i t e   to  t h a t   in  w h i c h   t h e   f i r s t - l a y e r  

w i n d i n g   w i r e s   31  a r e   h e l i c a l l y   w o u n d ,   and  t h i r d -   o r  

o u t e r m o s t - l a y e r   w i n d i n g   w i r e s   33  in  t h e   form  of  s i x   s t e e l  

w i r e s   e a c h   h a v i n g   a  d i a m e t e r   of  0 . 3 6   mm  and  h e l i c a l l y   w o u n d  

a r o u n d   t h e   s e c o n d - l a y e r   w i n d i n g   w i r e s   32  in  c l o s e   c o n t a c t  

t h e r e w i t h   in  a  d i r e c t i o n   o p p o s i t e   to   t h a t   in  w h i c h   t h e  



s e c o n d - l a y e r  w i n d i n g   w i r e s   32  a r e   h e l i c a l l y   w o u n d .   T h e  

w i r e s   of  t h e  i n n e r   w i r e   2 8   a r e  p r e s s e d   t o g e t h e r   a t   one  e n d  

t h e r e o f   b y  a n   i n n e r  w i r e   r e t a i n e r   34  o f  a   s q u a r e   c r o s s  

s e c t i o n   i n s e r t e d  i n  t h e   c l u t c h  s h a f t   1 1   f o r   t r a n s m i t t i n g  

r o t a t i v e   p o w e r   f rom  t h e   c l u t c h   s h a f t   11  to   t h e   i n n e r   w i r e  

28.   H o w e v e r ,  t h e   i n n e r   w i r e   r e t a i n e r   34  may  be  d i s p e n s e d  

w i t h ,   and   t h e  e n d   o f  t h e   i n n e r   w i r e   28  m a y  b e   c r o s s -  

s e c t i o n a l l y   s h a p e d   a t  i t s   end  f o r   i n s e r t i o n   in   t h e   c l u t c h  

s h a f t   1 1 .  

When  t h e   i n n e r   w i r e   r e t a i n e r   34  i s   r o t a t e d   a b o u t   i t s  

own  a x i s   in  t h e   d i r e c t i o n   of  t h e   a r r o w   38  in  FIG.  9,  t h e  

o u t e r m o s t - l a y e r   w i r e s   33  of  t h e   i n n e r   w i r e   28  a r e   t i g h t e n e d  

to  p r o d u c e   a  t o r t i o n a l   f o r c e   w i t h   w h i c h   a  l a r g e   t o r q u e   c a n  

be  t r a n s m i t t e d .   T h e r e f o r e ,   t h e   a l l o w a b l e   t o r q u e   a s  

r e f e r r e d   to   a b o v e   can  be  t r a n s m i t t e d   by  t h e   i n n e r   w i r e   28  

when  r o t a t i n g   t h e   same  in   t h e   d i r e c t i o n   of  t h e   a r r o w   3 8 .  

I f   t h e   i n n e r   w i r e   r e t a i n e r  3 4   w e r e   r o t a t e d   in  t h e  

d i r e c t i o n   of  t h e   a r r o w   39,  t h e n   t h e   o u t e r m o s t - l a y e r   w i r e s  

33  w o u l d   be  l o o s e n e d   to   r e d u c e   t h e   a l l o w a b l e   t o r q u e   w h i c h  

c o u l d   be  t r a n s m i t t e d   to   h a l f .   I f   t h e   i n n e r   w i r e   28  w e r e  

s u b j e c t e d   to   a  t o r q u e   g r e a t e r   t h a n   t h e   h a l f   of  t h e  

a l l o w a b l e   t o r q u e ,   t h e n   t h e   o u t e r m o s t - l a y e r   w i r e s   33  w o u l d  

be  s e p a r a t e d   f rom  t h e   s e c o n d - l a y e r   w i r e s   32,   r e s u l t i n g   in  a  

f a i l u r e   to  t r a n m i t   t h e   t o r q u e .  

The  o u t e r   w i r e   29  i s   c o m p o s e d   of  an  i n n e r   t u b u l a r  



c o r e   35  c o m p r i s i n g   a  s t e e l   w i r e   of  a  r e c t a n g u l a r   c r o s s  

s e c t i o n   h e l i c a l l y   wound  i n  c l o s e  c o n t a c t ,  a  c o v e r   36  o f  

s y n t h e t i c   r e s i n  o r   r u b b e r   c o v e r i n g   t h e  o u t e r   p e r i p h e r a l  

s u r f a c e   of  t h e   c o r e   3 5 ,   a n d  a   c a p   37  o f  m e t a l   o r   s y n t h e t i c  

r e s i n  m o u n t e d  o n   an  end  of  t h e   o u t e r   w i r e   29,   t h e   i n n e r  

w i r e  2 8   e x t e n d i n g   t h r o u g h   t h e   cap  3 7 .  

S i n c e   t h e   i n n e r   c o r e  3 5   c o m p r i s e s   a  s t e e l   w i r e ,   i t  

p r e s e n t s  a   s m a l l   f r i c t i o n a l   r e s i s t a n c e   w i t h   r e s p e c t   to  t h e  

i n n e r   w i r e   28,   and  can  be  c u r v e d   to   an  a r c u a t e   s h a p e   of  a n  

e v e n   r a d i u s   of  c u r v a t u r e .   The  cap  37  i s   e f f e c t i v e   i n  

p r e v e n t i n g   any  l e a k a g e   of  t h e   g r e a s e   f i l l e d   in  t h e  

c l e a r a n c e   b e t w e e n   t h e   i n n e r   w i r e   28  and  t h e   i n n e r   c o r e   35 

of  t h e   o u t e r   w i r e   29.  The  c o v e r   36  s e r v e s   to   a b s o r b   o r  

a t t e n u a t e   v i b r a t i o n s   and  n o i s e   g e n e r a t e d   upon  r o t a t i o n   o f  

t h e   i n n e r   w i r e   28  w i t h i n   t h e   o u t e r   w i r e   29,  and  a l s o   t o  

p r e v e n t   g r e a s e   l e a k a g e .  

The  power   t r a n s m i t t i n g   s h a f t  2 4  c a n  b e   u s e d   f o r   m o s t  

e f f e c t i v e   t o r q u e   t r a n s m i s s i o n   when  r o t a t e d   a b o u t   i t s   own 

a x i s   in  a  d i r e c t i o n   to   t i g h t e n   t h e   o u t e r m o s t - l a y e r  w i r e s   33  

of  t h e   i n n e r   w i r e   28.  The  p o w e r   t r a n s m i t t i n g   s h a f t   24  o f  

t h e   a b o v e   c o n s t r u c t i o n   i s   of  a  c o m p a c t   d e s i g n   a n d  

i n e x p e n s i v e   to  m a n u f a c t u r e .  

A l t h o u g h   c e r t a i n   p r e f e r r e d   e m b o d i m e n t s   of  t h e  

p r e s e n t   i n v e n t i o n   have   been   shown  and  d e s c r i b e d   in  d e t a i l ,  

i t   s h o u l d   be  u n d e r s t o o d   t h a t   v a r i o u s   c h a n g e s   a n d  

m o d i f i c a t i o n s   may  be  made  t h e r e i n   w i t h o u t   d e p a r t i n g   f r o m  

t h e   s c o p e   of  t h e   a p p e n d e d   c l a i m s .  



1.  A  v a c u u m   c l e a n e r   c o m p r i s i n g :  

(a)  a  f l o o r   n o z z l e   h a v i n g   a  r o t a t a b l e   b r u s h   h o u s e d  

t h e r e i n   f o r   o p e r a t i v e   c o n t a c t   w i t h   a  s u r f a c e   to  be  c l e a n e d ;  

(b)  a  m a i n   c l e a n e r   a s s e m b l y   c o u p l e d   w i t h   s a i d   f l o o r  

n o z z l e   and  a c c o m m o d a t i n g   a  m o t o r - d r i v e n   f an   h a v i n g   a  m o t o r  

s h a f t   and  a  f i l t e r   t h e r e i n ;  

(c)  a  f l e x i b l e   p o w e r   t r a n s m i t t i n g   s h a f t   f o r  

t r a n s m i t t i n g   r o t a t i v e   p o w e r   f rom  s a i d   m o t o r - d r i v e n   f an   t o  

s a i d   r o t a t a b l e   b r u s h   a l o n g   a  power   t r a n s m i t t i n g   p a t h  

b e t w e e n   s a i d   m o t o r   s h a f t   and  s a i d   r o t a t a b l e   b r u s h ;   a n d  

( d )   a  t o r q u e   l i m i t e r   m e c h a n i s m   d i s p o s e d   in  s a i d  

p o w e r   t r a n s m i t t i n g   p a t h   f o r   c u t t i n g   o f f   p o w e r   t r a n s m i s s i o n  

f rom  s a i d   m o t o r   s h a f t   to  s a i d   r o t a t a b l e   b r u s h   when  s a i d  

r o t a t a b l e   b r u s h   i s   s u b j e c t e d   to   a  t o r q u e   g r e a t e r   t h a n   a  

p r e s e t   t o r q u e .  

2.  A  vacuum  c l e a n e r   a c c o r d i n g   to  c l a i m   2,  i n c l u d i n g  

a  c l u t c h   m e c h a n i s m   in  s a i d   power   t r a n s m i t t i n g   p a t h   b e t w e e n  

s a i d   m o t o r   s h a f t   and  s a i d   power   t r a n s m i t t i n g   s h a f t .  

3.  A  vacuum  c l e a n e r   a c c o r d i n g   to  c l a i m   1,  w h e r e i n  

s a i d   t o r q u e   l i m i t e r   m e c h a n i s m   i n c l u d e s   a  c l u t c h   m e c h a n i s m  

in  s a i d   p o w e r   t r a n s m i t t i n g   p a t h   b e t w e e n   s a i d   m o t o r   s h a f t  

and  s a i d   p o w e r   t r a n s m i t t i n g   s h a f t .  



4.  A  vacuum  c l e a n e r   a c c o r d i n g   to   c l a i m   2  or   3 ,  

w h e r e i n  s a i d   c l u t c h   m e c h a n i s m   c o m p r i s e s   a  c l u t c h   s h a f t  

m o u n t e d   on  an  end  of  s a i d   p o w e r   t r a n s m i t t i n g   s h a f t   w h i c h   i s  

c l o s e r   to  s a i d   m o t o r - d r i v e n   f a n ,   a  d r i v e   p u l l e y   f i x e d l y  

m o u n t e d   on  s a i d   c l u t c h   s h a f t ,   an  i d l e r   p u l l e y   r o t a t a b l y  

m o u n t e d   on  s a i d   c l u t c h   s h a f t ,   and  a  b e l t   t r a i n e d   a r o u n d  

s a i d   m o t o r   s h a f t   and  s e l e c t i v e l y   a r o u n d   s a i d   d r i v e   a n d  

i d l e r   p u l l e y s .  

5.  A  v a c u u m  c l e a n e r   a c c o r d i n g   to  c l a i m   2  or   3 ,  

i n c l u d i n g   a  l e v e r   o p e r a t i v e l y   m o u n t e d   on  s a i d   main   c l e a n e r  

a s s e m b l y   f o r   a c t u a t i n g   s a i d   c l u t c h   m e c h a n i s m .  

6.  A  vacuum  c l e a n e r   a c c o r d i n g   to   c l a i m   2  or   3 ,  

w h e r e i n   s a i d   c l u t c h   m e c h a n i s m   can  be  a c t u a t e d   f rom  o u t s i d e  

of  s a i d   main   c l e a n e r   a s s e m b l y .  

7.  A  vacuum  c l e a n e r   a c c o r d i n g   to   c l a i m   2  or   3 ,  

w h e r e i n   s a i d   ma in   c l e a n e r   a s s e m b l y   i n c l u d e s   a  g r i p   h a v i n g   a  

c o n t r o l   l e v e r   f o r   a c t u a t i n g   s a i d   c l u t c h   m e c h a n i s m .  

8.  A  vacuum  c l e a n e r   a c c o r d i n g   to   c l a i m   2  or  3 ,  

w h e r e i n   s a i d   m o t o r - d r i v e n   fan   i s   e n e r g i z e d   and  d e - e n e r g i z e d  

in  r e s p o n s e   to  o p e r a t i o n   of  s a i d   c l u t c h   m e c h a n i s m .  



9.  A  vacuum  c l e a n e r   a c c o r d i n g   to   c l a i m   1,  w h e r e i n  

s a i d   p o w e r   t r a n s m i t t i n g   s h a f t   i s   c u r v e d .  

10.  A  vacuum  c l e a n e r   a c c o r d i n g   to  c l a i m   1,  w h e r e i n  

s a i d   p o w e r   t r a n s m i t t i n g   s h a f t   i s   d i s p o s e d   in  one  s i d e   o f  

s a i d   m a i n   c l e a n e r   a s s e m b l y   and  has  an  o u t p u t   e n d  

o p e r a t i v e l y   c o u p l e d   w i t h   s a i d   r o t a t a b l e   b r u s h   and  d i s p o s e d  

in  a  s i d e   p o r t i o n   of  s a i d   f l o o r   n o z z l e   r e m o t e   f rom  s a i d   o n e  

s i d e   of  s a i d   m a i n   c l e a n e r   a s s e m b l y .  

11.  A  v a c u u m  c l e a n e r   a c c o r d i n g   to   c l a i m   1,  w h e r e i n  

s a i d   t o r q u e   l i m i t e r   m e c h a n i s m   c o m p r i s e s   a  f i r s t   p u l l e y  

f i x e d   to   s a i d   power   t r a n s m i t t i n g   s h a f t ,   a  s e c o n d   p u l l e y  

f i x e d l y   c o u p l e d   to   s a i d   r o t a t a b l e   b r u s h ,   and  a  f l a t   b e l t  

t r a i n e d   a r o u n d   s a i d   f i r s t   and  s e c o n d   p u l l e y s .  

12.   A  vacuum  c l e a n e r   a c c o r d i n g   to   c l a i m   4,  i n c l u d i n g  

a  b e a r i n g   by  w h i c h   s a i d   c l u t c h   s h a f t   i s   r o t a t a b l y  

j o u r n a l l e d ,   and  an  a t t a c h m e n t   b a s e   s u p p o r t i n g   s a i d   b e a r i n g  

and  m o u n t e d   on  s a i d   m o t o r - d r i v e n   f a n .  

13.   A  vacuum  c l e a n e r   a c c o r d i n g   to   c l a i m   4  or  1 2 ,  

i n c l u d i n g   an  i n t e r m e d i a t e   power   t r a n s m i t t i n g   m e c h a n i s m  

d i s p o s e d   in  s a i d   power   t r a n s m i t t i n g   p a t h   and  i n c l u d i n g   s a i d  

t o r q u e   l i m i t e r   m e c h a n i s m ,   s a i d   i n t e r m e d i a t e   p o w e r  



t r a n s m i t t i n g   m e c h a n i s m   and  s a i d   p o w e r   t r a n s m i t t i n g   s h a f t  

b e i n g   d i s p o s e d   in  one  c o r n e r   of  s a i d   main   c l e a n e r   a s s e m b l y .  

14.  A  vacuum  c l e a n e r   a c c o r d i n g   to   c l a i m   4  or   1 2 ,  

i n c l u d i n g   a  c l u t c h   m e c h a n i s m   in  s a i d   p o w e r   t r a n s m i t t i n g  

p a t h   b e t w e e n   s a i d   m o t o r   s h a f t   and  s a i d   p o w e r   t r a n s m i t t i n g  

s h a f t ,   s a i d   c l u t c h   m e c h a n i s m   and  s a i d   m o t o r - d r i v e n   f a n  

b e i n g   m o u n t e d   in  s a i d   ma in   c l e a n e r   a s s e m b l y ,   s a i d   p o w e r  

t r a n s m i t t i n g   s h a f t   i n c l u d i n g   a  s u b s t a n t i a l   p o r t i o n   d i s p o s e d  

o u t s i d e   of  s a i d   ma in   c l e a n e r   a s s e m b l y ,   s a i d   c l u t c h  

m e c h a n i s m   and  s a i d   power   t r a n s m i t t i n g   s h a f t   b e i n g  

o p e r a t i v e l y   c o u p l e d  w i t h   e a c h   o t h e r   w i t h i n   s a i d   m a i n  

c l e a n e r   a s s e m b l y .  

15.  A  vacuum  c l e a n e r   a c c o r d i n g   to   c l a i m   4  or   1 2 ,  

w h e r e i n   s a i d   p o w e r . t r a n s m i t t i n g   s h a f t   c o m p r i s e s   an  i n n e r  

w i r e   and  an  o u t e r   w i r e   t h r o u g h   w h i c h   s a i d   i n n e r   w i r e  

a x i a l l y   e x t e n d s ,   s a i d   p o w e r   t r a n s m i t t i n g   s h a f t   b e i n g   c u r v e d  

in  i t s   e n t i r e t y   to   keep   s a i d   i n n e r   w i r e   in  c o n t a c t   w i t h  

s a i d   o u t e r   w i r e .  

16.  A  vacuum  c l e a n e r   a c c o r d i n g   to   c l a i m   4  or  1 2 ,  

w h e r e i n   s a i d   p o w e r   t r a n s m i t t i n g   s h a f t   c o m p r i s e s   an  i n n e r  

w i r e   and  an  o u t e r   w i r e   t h r o u g h   w h i c h   s a i d   i n n e r   w i r e  

a x i a l l y   e x t e n d s ,   s a i d   o u t e r   w i r e   b e i n g   m o u n t e d   in  s a i d   m a i n  



c l e a n e r   a s s e m b l y   and   s a i d   f l o o r   n o z z l e   t h r o u g h  

v i b r o i s o l a t i n g   m e a n s .  

17.   A  vacuum  c l e a n e r   a c c o r d i n g   to   c l a i m   4  or  1 2 ,  

w h e r e i n   s a i d   p o w e r   t r a n s m i t t i n g   s h a f t   c o m p r i s e s   an  i n n e r  

w i r e   and  an  o u t e r   w i r e   t h r o u g h   w h i c h   s a i d   i n n e r   w i r e  

a x i a l l y   e x t e n d s ,   s a i d   i n n e r   w i r e   i n c l u d i n g   h e l i c a l l y   w o u n d  

o u t e r m o s t - l a y e r   w i r e s   and  r o t a t a b l e   a b o u t   i t s   own  a x i s   in  a  

d i r e c t i o n   to   t i g h t e n   s a i d   o u t e r m o s t - l a y e r   w i r e s   f o r  

t r a n s m i t t i n g   p o w e r   t h r o u g h   s a i d   power   t r a n s m i t t i n g   s h a f t .  
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